The biochemical and clinical response to massage in preterm infants was assessed. Eleven stable infants, of 29 weeks' median gestational age, median birth weight 980 g, and median postnatal age 20 days, were studied. Blood samples were obtained for the determination of adrenaline, noradrenaline, and cortisol 45 minutes before the start of massage and approximately one hour after completion of massage. Cortisol, but not catecholamine, concentrations decreased consistently after massage (median difference -35 8 nmol/l; 950/0 confidence interval -0 5 to -94-0, Wilcoxon matched pairs). There was a slight decrease in skin temperature (median difference -0 36°C, 95% confidence interval -0 09 to -0.65) but there was no change in oxygenation or oxygen requirement. This study has shown that it is possible to detect an objective hormonal change following a supposedly 'non-therapeutic' intervention in preterm infants. The development of such methods of assessment are likely to be of particular relevance in the extremely immature or ill neonate in whom behavioural evaluation cannot play more than a limited part.
Infants admitted to neonatal intensive care units are exposed to a number of stresses. Neonatal units are often noisy and overbright; the infants often require painful procedures and may have painful disorders; they may undergo metabolic stress as a consequence of their underlying illness; and we do not know whether they experience the stress of anxiety or fear. There is evidence that even preterm infants can mount a strong biochemical response to the stress of an operation with increased concentrations of catecholamines and cortisol. ' Positive interventions, aimed at improving the quality of life for preterm infants in intensive care units, include the use of sheepskins, mattresses filled with polystyrene balls, massage, and music. These interventions have rarely been evaluated objectively, though one of us (DA) has previously shown motherinfant skin to skin contact to be beneficial. 2 The aim of this study was to assess the biochemical and clinical response to massage in preterm infants.
Patients and methods
Eleven preterm infants nursed in the neonatal intensive care unit at Queen Charlotte's and Chelsea Hospital were evaluated before and after massage. The infants were clinically stable and the massage was carried out in the late afternoon by an experienced neonatal nurse (CB) who has used the technique for several years. It consists of gentle massage of the trunk and limbs using arachis oil (fig 1) and lasts approximately 20 minutes.
A blood sample (0-6-0-8 ml) was obtained 45 minutes before the start of massage and approximately one hour after completion of massage to determine adrenaline, noradrenaline, and cortisol. The blood sample was collected into heparinised tubes, spun immediately at 600 g for five minutes, and the plasma was separated and stored at -700C until assayed. Skin temperature, oxygen saturation, transcutaneous oxygen tension, and, for infants requiring additional oxygen, the change in oxygen requirement to maintain oxygen saturation between 92 and 96% were recorded throughout the approximately four hour study period. To determine whether any variation in cortisol concentrations was due to diurnal variation, paired blood samples were also obtained, in the late afternoon, from eight stable control infants matched for gestational and postnatal age.
Cortisol was determined in plasma by radioimmunoassay3 and adrenaline and noradrenaline by radioenzymatic assay. There was no significant difference in weight, gestational age, and postnatal age between the infants receiving massage and control infants (Mann-Whitney U test).
Paired samples for cortisol determination obtained from controls, at the same time of day and over the same time interval as the infants receiving massage, showed no consistent change (95% confidence interval -85 to 223; p=044). No significant difference was detected between the change in cortisol concentration in the group receiving massage and in the control group (95% confidence interval -226 to 45; p=0.13).
Discussion
Although there has been a surge of interest in (n=10) u-v methods of pain relief in neonates,I acute, positive interventions, designed to improve the quality of life for preterm infants receiving intensive care have rarely been objectively evaluated. Behavioural assessment is often subjective and open to observer bias; in the most ill infants behavioural assessment is not possible and physiological assessment is difficult because of the wide variation in clinical conditions. Tactile sensibility is the first of the human senses to appear and tactile stimulation programmes of various kinds have been reported to influence the long term outcome with improved neurodevelopmental maturation and growth.5 To our knowledge, however, no immediate benefits have been described.
We have now provided evidence of an immediate response to massage, showing a consistent decrease in plasma cortisol concentrations. This is unlikely to be due to diurnal variation as no such difference was seen in the control infants.
The We feel that it would be premature for us to imply, on the basis of our data, that massage is either beneficial or pleasurable. Furthermore, the wide confidence interval for the decrease in cortisol concentration suggests that we should regard these results as the justification for further evaluation. We have, however, shown that it is possible to detect an objective hormonal change following a supposedly 'non-therapeutic' intervention in preterm infants. The development of such methods of assessment is likely to be of particular relevance in the extremely immature or ill neonate, in whom behavioural evaluation cannot play more than a limited part. With such tools we may, in addition to improving long term outcome, be better able to make neonatal intensive care a more humane practice. 
